Intestinal tumors are generally rare in cats. Lymphomas account for nearly 30% of all feline tumors and are the most common intestinal tumors \[[@r20]\]. Adenocarcinomas are the second most frequent tumors in cats, followed by mast cell tumors. Gastrointestinal stromal tumors (GISTs) are thought to originate from the interstitial cells of Cajal (ICCs), which form a network that coordinates peristalsis in the gastrointestinal tract \[[@r11]\]. Many of the smooth muscle tumors in human and canine patients have now been reclassified as GISTs, which by definition express CD117 (KIT) \[[@r13], [@r15]\]. GISTs have been described in humans, dogs, horses, Spanish ibex, a ferret, a rat, and nonhuman primates \[[@r5], [@r18], [@r19]\]. These occur most frequently in the jejunum, cecum and colon \[[@r16]\]. To the authors' knowledge, only one report has described "a feline GIST" in the stomach \[[@r17]\].

A 12-year-old, 3.6-kg, spayed female domestic shorthaired cat with a body condition score of 2/5 presented with a 2-month history of anorexia and weight loss. On physical examination, the animal had a palpable large mass (about 5.0 cm) in the abdomen. No lymphadenopathies were noted at the superficial lymph nodes. A complete blood count test revealed a low packed cell volume (PCV, 24.0%; reference range, 30.3--52.3%), neutrophilia (21,141/*µl*; reference range, 2,500--12,500/*µl*) and monocytosis (1,292/*µl*; reference range, 0--850/*µl*). A serum biochemical profile revealed hypoalbuminemia (2.6 g/d*l*; reference range, 2.7--3.8 g/d*l*) and hyperglobulinemia (5.4 g/d*l*; reference range, 2.8--5.1 g/d*l*). The serum protein fraction was normal. Enzyme-linked immunosorbent assays for feline leukemia virus and feline immunodeficiency virus yielded negative results. Radiography indicated a large mass in the abdomen. Abdominal ultrasonography revealed a hypoechoic mass (approximately 41.8 × 60.6 mm) containing hyperechoic and hypoechoic areas of unknown origin and a nodule (approximately 8.4 × 9.5 mm) containing a hypoechoic rim and an isoechoic center in the left lateral lobe of the liver ([Fig. 1A and 1B](#fig_001){ref-type="fig"}Fig. 1.Preoperative ultrasonography and computed tomography (CT) images: (A) a large hypoechoic mass (approximately 41.8 × 60.6 mm) (arrow) containing hyperechoic (arrowhead) and hypoechoic (asterisk) areas of unknown origin and (B) a hepatic nodule (approximately 8.4 × 9.5 mm) (arrow) containing a hypoechoic rim and isoechoic center (arrowhead) on ultrasonography performed on day 1. (C) Sagittal image indicates a large extramural mass (arrow) arising from the small intestine and containing regions of cavitation (asterisk). (D) A transverse image of the liver indicates a nodule with lower attenuation (arrow) than that of the normal surrounding parenchyma on CT performed on day 7.). Moreover, ultrasound-guided fine-needle aspiration of the large mass showed mostly macrophages and neutrophils. Polymerase chain reaction analysis of the abdominal mass sample was negative for feline coronavirus. On day 7, contrast-enhanced computed tomography (CT) was performed under anesthesia. Iopamidol (300 mg I/m*l*, Oypalomin injection 300; Fuji Pharma Co., Ltd., Toyama, Japan) was used as the contrast medium at a dose of 2 m*l*/kg and was injected using a power injector over 15 to 20 sec via the jugular vein. Images were acquired before contrast medium injection, in an arterial phase (20 sec), in a portal phase (40 sec) and at equilibrium (180 sec) after contrast medium injection. CT examination revealed the exophytic mass originating from the jejunum. It had very poor contrast enhancement centrally and poor contrast enhancement peripherally ([Fig. 1C](#fig_001){ref-type="fig"}). It was assumed to reflect a cavity of necrotic tissue. In the left lateral lobe of the liver, the hypoattenuating nodule was observed in all the phases ([Fig. 1D](#fig_001){ref-type="fig"}). We concluded that the mass originated from the jejunum and could be surgically resected. On day 14, laparotomy was used to expose the mass originating from the jejunum that had an irregular surface and adhesive omentum. Surgical resection of the jejunum including the mass with 5-cm margins and an end-to-end anastomosis were performed ([Fig. 2A](#fig_002){ref-type="fig"}Fig. 2.(A) Laparotomy reveals a mass originating from the jejunum that has an irregular surface and adhesive omentum, and (B) enlargement of the mesenteric lymph nodes (approximately 5.0 mm) (arrows) on day 14. Histopathological examination of the mass. (C) Transmural, invasive cancer showing exophytic growth originating from the muscle layer of the small intestine. The tumor comprises spindle-shaped cells arranged as interlacing fascicles or in a storiform pattern with indistinct boundaries (hematoxylin and eosin staining at ×20). (D) Tumor cells are diffusely positive for KIT protein (CD117) (immunohistochemical staining at ×20).). During surgery, we found enlargement of mesenteric lymph nodes (approximately 5.0 mm) ([Fig. 2B](#fig_002){ref-type="fig"}) and performed cytological examination of a fine-needle aspirate. It revealed the lymph node had reactive hyperplasia. Biopsy examination of a hepatic nodule was not performed, because the owner declined it. After surgery, the cat was administered total parenteral nutrition through a central venous catheter.

Histopathological examination of the mass revealed that it was a poorly demarcated and invasive lesion that grew by forming an exophytic nodule from the muscular layer to the serosal surface of the intestine. The nodule comprised tumor cells arranged as interlacing fascicles in a storiform pattern, with homogenously oval nuclei and spindle-shaped cytoplasm or pleomorphism with indistinct boundaries ([Fig. 2C](#fig_002){ref-type="fig"}). Mitotic figures were uncommon and ranged from 0 to 1 per 10 high-power fields. A clump of cancer cells was found in the lymphatic vessels, and some tumor cells were observed on the one-sided muscular layer margins. Multifocal and wide areas of hemorrhage and necrosis were also observed. Differential diagnoses included gastrointestinal mesenchymal tumors, notably GIST, leiomyosarcoma and peripheral nerve sheath tumor. Immunohistochemical analysis showed that the tumor cells were diffusely positive for KIT protein (polyclonal rabbit anti-human CD117; Dako, Carpinteria, CA, U.S.A.) ([Fig. 2D](#fig_002){ref-type="fig"}), and negative for desmin (mouse monoclonal anti-human Desmin; Bio Genex, Fremont, CA, U.S.A.) and S-100 protein (rabbit polyclonal anti-S100; Dako). On the basis of the above results, the mass was finally diagnosed as an intestinal GIST.

On postoperative day 15, the cat was transfused whole blood (about 35.0 m*l*) and administered low-molecular-weight heparin (Dalteparin Na; Nichiiko Co., Ltd., Toyama, Japan), 100 U/kg body weight intravenously at constant-rate infusion until discharge, because of decreasing PCV (11.0%) and platelet count (125 × 10^3^/*µl;* reference range, 151--600×10^3^/*µl*). On day 18, the cat was transfused whole blood (about 30.0 m*l*) again, because of decreasing PCV (16.0%). The cat was discharged from a hospital on day 20 and was followed up with no therapy, because of difficulty to being administered drugs by owner. On day 77, the cat was improved anorexia and anemia. Abdominal ultrasonography revealed enlargement of the nodule in the left lateral lobe (approximately 14.0 mm) and a new hypoechoic lesion in the caudal left renal region (approximately 7.0 mm) ([Fig. 3A](#fig_003){ref-type="fig"}Fig. 3.(A) Abdominal ultrasonography reveals a new hypoechoic lesion (arrow) at the caudal left renal region, and (B) ultrasound-guided fine-needle aspiration of the region shows spindle-shaped cells with some nucleoli (Wright-Giemsa staining at ×400) on day 77. (C) On day 155, enlargement of the nodule (arrow) in the left lateral lobe and (D) expansion of the hypoechoic lesions (arrows) at the caudal left renal region are seen.). Ultrasound-guided fine-needle aspiration of the new region showed spindle-shaped cells with some nucleoli ([Fig. 3B](#fig_003){ref-type="fig"}). On day 155, the cat showed clinical signs including anorexia, ascites and anemia (PCV, 13.0%). The nodule in the left lateral lobe enlarged (approximately 22.8 mm), and the hypoechoic lesions in the caudal left renal region expanded and indicated metastasis to the omentum ([Fig. 3D](#fig_003){ref-type="fig"}). The owner rejected further treatment at the last visit on day 192.

GISTs are most common in the stomach (60--70%), followed by the small intestine (20--25%), colon and rectum (5%), and esophagus (\<5%) in humans \[[@r14]\]. In dogs, GISTs occur most commonly in the large intestine, including the cecum, colon and rectum (48--67%), followed by the small intestine (29--30%) and stomach (0--19%) \[[@r5], [@r7], [@r18]\]. Only one previous report has documented the occurrence of a GIST in the stomach of a cat \[[@r17]\]. In the present case, the GIST occurred in the small intestine. These findings indicate that feline GISTs could occur anywhere in the gastrointestinal tract, as seen in humans and dogs.

GISTs have recently been recognized and defined as CD117-positive spindle or epithelioid neoplasms \[[@r14]\]. In this case, the tumor cells were diffusely positive for KIT protein and negative for desmin and S-100 protein as seen in the previous report \[[@r16], [@r17]\]. This report may confirm that CD117 is a useful diagnostic marker for feline GISTs. Mutations of the *c-kit* gene have been identified in exons 9 (5--10%) and 11 (60--70%) in cases of human GIST \[[@r3]\] and in exon 11 in cases of canine and feline GISTs \[[@r5], [@r6]\]. There was an overlap between canine and feline GIST mutations with one of the hotspots of driver mutations in human GISTs \[[@r12]\]. Unfortunately, the *c-kit* gene mutation could not be analyzed in this case, because of poor preservation of samples. Determining whether a tumor is KIT positive is essential in human and canine patients, and even in cats, because of the possibility of medical treatment with imatinib mesylate when the tumor is nonresectable, or in case of recurrence after surgery or metastases \[[@r10], [@r11]\].

In this case, the propensity of GIST to metastasize to the abdominal cavity and liver, as is typical in human and canine GISTs \[[@r2], [@r5], [@r7]\], was also documented. On CT, the mass had a heterogeneously enhancing soft-tissue rim surrounding a necrotic center, and the hepatic lesion appeared as a hypoattenuating nodule in all the phases. On ultrasonography, the mass and the hepatic and omentum lesions also had heterogeneous patterns with internal areas of lower echogenicity. In the hepatic lesion, we identified a hypoechoic rim and an isoechoic center, called a "cavitary target lesion." In dogs and cats, target lesions have been associated principally with malignant hepatic tumors, hepatic metastasis and hepatic lymphoma \[[@r4]\]. In humans, ultrasonographic features of GISTs include a large extramural tumor arising from the muscularis layer, which rarely affects the mucosal layer and often contains regions of cavitation. Additionally, the features suggesting high malignant potential were size and internal heterogenicity with the presence of intratumoral hypoechoic areas \[[@r21]\]. Furthermore, Burkill *et al.* described that on CT, the metastases within the liver were all of lower attenuation than that seen in the normal surrounding parenchyma in patients with GIST \[[@r2]\]. In dogs, some reports have described the ultrasonographic features of GISTs. Despite the overlap of the appearances of GISTs and other sarcomatous tumors, these imaging features might highly suggest the presence of a GIST \[[@r8], [@r9]\]. Therefore, in this case, the hepatic and omentum lesions might indicate the metastases of GIST. No previous reports have documented these imaging features or the occurrence of metastasis in feline GIST, but our findings indicate that feline GISTs have a similar biologic behavior to human and canine GISTs.

A recent study showed that tumor diameter was an important prognostic factor and mitotic count was a less significant factor in cases of canine GISTs \[[@r16]\]. In humans, two prognostic factors, tumor size and mitotic index, are known to provide the most useful histologic indication of the future biologic behavior of the tumor \[[@r1]\]. These factors indicate that large tumors (larger than 5 cm) with a high mitotic count (more than 50 mitotic figures per 50 high-power fields) commonly metastasize. In this case, the cat had a large tumor size and a low mitotic count, but the GIST metastasized after surgery. However, no definitive prognostic criteria for tumor size and mitotic count are yet available for animal GISTs.

To our knowledge, this is the first report of the occurrence of intestinal tumor and metastasis in feline GIST, and to describe the imaging features similar to those described in dogs and humans. Few reports have described feline GIST, and its biologic behaviors, treatments, and imaging and pathologic features remain unclear. Studies with greater numbers of cases are warranted, and the current case findings will contribute to future studies on feline GIST.
